Given the heritability of human left-handedness and its purported associations with fitness-lowering traits, the persistence of the minority of left-handedness in human populations is an evolutionary puzzle. The fighting hypothesis proposes that these negative fitness costs are offset by fitness gains for left-handers when involved in fights with right-handers, as being a minority would generate a surprise effect increasing the chance of winning. The finding that left-handers are overrepresented in many combat sports is interpreted as evidence for this hypothesis. However, few studies have examined sports that show good similarity with realistic fights and analysed winning chances in relation to handedness of both fighters. We examined both, in a sample of the Ultimate Fighting Championship (UFC), a fierce fighting sport hardly constrained by rules. Left-handers were strongly overrepresented as compared to the general male population but no advantage for left-handers when facing right-handers was found, providing only partial evidence for the fighting hypothesis. Ó 2013 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Handedness is the most obvious expression of lateralization of behaviour in humans. Although lateralization is now recognized as a fundamental principle in the organization of brain and behaviour throughout the animal kingdom, very few species show such a strong bias in limb preference as humans (Groothuis et al. 2013) . Human left-handedness has always occurred at a clear minority throughout human history and across cultures (Steele & Uomini 2005) , and large populations seldom exceed proportions of 10% left-handers. This is in contrast with data from other primates, including great apes, where the population bias for hand preference is much less strong and appears more variable (Hopkins et al. 2011; see Cashmore et al. 2008 for a review). The low relative frequency of human left-handedness has been explained by its association with traits that lower Darwinian fitness such as low birth weight, higher prevalence of some diseases and delayed maturation (for a review see Llaurens et al. 2009 ). Human handedness has furthermore been shown to be heritable, with a (broad) heritability estimate of 25.9% (Medland et al. 2006 ; also see Sicotte et al. 1999; Francks et al. 2002) , giving rise to the question of why lefthandedness did not disappear from human populations by natural selection.
One evolutionary hypothesis for the persistence of the minority in human left-handedness is 'the fighting hypothesis ' (Raymond et al. 1996; Faurie & Raymond 2013; see Groothuis et al. 2013 for a review). This hypothesis suggests that the fitness-adverse effects of left-handedness are balanced by its advantage in (maleemale) physical aggression. This advantage arises because most males in the population are right-handed, and therefore trained in combat against right-handed fighters, providing left-handers a competitive advantage partially because of a surprise effect when fighting. Because the advantage of left-handedness is due to its low frequency, the advantage is upheld only when the number of lefthanders in the population remains a minority: a case of negative frequency-dependent selection (Raymond et al. 1996; Faurie & Raymond 2005 ). An alternative mechanism to a surprise effect as a mechanism for a frequency-dependent advantage could be that right-handers have an impaired domain-specific perceptualcognitive performance such as a reduced ability to predict a lefthander's action outcome (e.g. McMorris & Colenso 1996; Hagemann 2009; Loffing et al. 2012a) or maladaptations in game play behaviour (Loffing et al. 2010) .
Some preliminary evidence for the fighting hypothesis does exist, as left-handers are often overrepresented in combat sports, such as boxing, karate and judo, compared to the general population (Raymond et al. 1996; Grouios et al. 2000) . This overrepresentation of left-handers does not seem to be restricted to combat sports, but extends to noncombat sports such as badminton
